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o a 

13 §■ 
563,000 S! 

281,500 SI 



0 §J 
0 S! 
525,000 S! 



7]->i^ afla^M ^-^ 3! O.JL, ^Jfe, nfl^ ^-A>iSj-^-#^r 

^ #-§-71 iflJfs. -6-^^717) °1<8&(1), ^7)2] vfl^--(3), ^-^^^j-o. 

1>-g-7l ^d\] ^7} nfl^ 7fl^-g- #nfl#(8), ^>7l ^ n fl^(8)^ °l-g- 

7>^S>£^- 7V<t^l(9), #7l ^^(3) ^ <2^;ji^-(4)ofl ^^g" 

«H ^ej. S n># ^^A)7}7] ?i€(6), ^i^-7> ^(10 ^ 11), ^ 

51 3*1 -?"§-( 12), ^ ^Jr-S- 0 ! ^sL^H ^12^ ^^#Ct^7>^)^ tifl#Al ? l 
71 W ufl#^(2)» S^-sH ^sl^ 3J-i- ^^S. ^cf. 

o} «%V-g- gj-^ ,-^^-(5)^ o^o^ ifl-Sfolj ^nfl» J3. , o] e^V nfl 

11 7fl^-g- #nfl^(8) 7>^^1(9)5- 7>1Sl-fe ^1 1 ^"71 A 1 

£1*11 ^5L7}- 200 °C v|M 400 °C£- -fM^ ofl^ ^Kl^W^ ^SV^ ^ 
#(l)-& u Jr-S-7l -B-<g*Rr *fl 2 #711; -£7l 2 ^*H1 #-§- 

7121 ^^(3)4 -g-^m-n}-^ ol =ol^1 ti>-g-7l^ <qjf^(4Hl Jl^^ 
(6)-g- ?17>SM ^^(5)^ ^l^^^l ^-g-71 i^ofl ^.^u}S. ^^X\^ ^ 
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7}^m ^lSslfe 3 #31; ^ #7l 3 ^€ ^71-^1- >£-g-7l*l 

S-Y &l ^7>>i» ^15:^-011 olo^Ai % n fl^^r °l-§-^ ^-f^ 

ol-g-s}^ 7l^&| 7>^i?V oj-g-s)-^ ^iL^ oflui*!!- 35 %$5. ^ Slfe £ 

^7> 

i 1 
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HfleH aV-g~g- ol-g-^- ^7>^ *fl2: ^ «o v ^{The apparatus 

and method for preparing synthesis gas by using barrier discharge reaction} 



<4> * £^2} ^-S-^oll tfl^V -fM -M^ 

<5> l: °l<y^ 2: nflt^ 

<6> 3: 4: 

<7> 5: 6: 

< 8 > 7: #e^nl-7l- ^^Spfe <3<3 7a: ^ef^nj-nv ^fl§>^ <g 
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<9> 7b: -ief^HH- -S^M 5Ufe <3<3 

<io> 8: 7fl^-g- ^Dfl^ 9: 7>«1^-^ 

<u> 10 £ 11 : 3# 12: 3*1^ 

<i2> £ #<g- "ll^H M ^r-S-S" ^dLSBtWS,^ ~r 

<13> ^°l7>^fe ^-g^ilS X]S>^^-E1 g^Sj-fe 7>^S, ZL nfl^ifM ^j-cflSl-ZL 

^ O.^ ^<^7f^fe ^7>^# 7^ ^l^, ^ -fr-g-^ W« ^^7-m C 2 
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<15> ^j^fe ^i:^ ^^VSl-^rtSl SK&ir^.*) <^S.7}^ -%-^*\<L3, 

7] ^«fl ^S) ^ 7>^ef ^-Cf. ^Tfl 7># tfl&^o) ^flS^^r, ® 23i Sfe 

7^(nfl^; • oflEj; . v^E}- • f^-fi- ^ -fr*H <3i§-» .S^H 

±3- ^ ^7\^'A *$7l^. ^7}+±r lr^## ^l7^Vfe ^1^-t" 7l 

<16> 7}^ ^#7l7M^^ Jl^oflAi ^Dfl* Ol-g-^fec-ll ^ M€^°fl7> 

o.S. Af-g-sjji ^o.^, tfl^ol^ ^^-frl ^02460793: ^ tfl^-?!^- M^-*! 
1996-0009892^^]^^ £°] Pd, Rd fl^^r ^ D fl » ^l-B-^i^- ^el^ ^ °a v 
^el^L-g-^ #nfl7l- AV-g-£l7li 

<17> SL^V, ^7l7fl^^ollA-l ^7l# ol-g- S >fe tfl^l olXj;^.^* nfl 
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<18> a>-g-^ 1] 

<19> CH 4 + C0 2 *+ 2C0 + 2H 2 AH = 247 kJ/mol 

<20> $7} #<?MHfe J_^o1|A-| ^nflo} ^ gj-ofl Ojo^i-Hl ^^fl^ 

<21> o>^^ Dfl^ ^r«flS>7l flfc *|£ #e1-Sn># ^-g^ ^ oj 

£ ^711 ^ &4fe #3 "8: 7>^lJL ^ o>^ef, o)* ol-g-S}o^ e) 7> 

sj-fe ?M ^M^HH, =l M^e. wfleioi « 0 >^o]nf. nfleloi t^o. jp-^ig- 

&| 7}x}7\ xflAlsq^o.^, zl cflS^o] n]^*| 71162841572., ^160457612., 

7fl6326407JL, 7fl62841055l, 71160276173:, 71161362782, 71163264072 5U4- 

<23> ZL&W, ol=- « 0 >^o. cj-^^l ^7l« 0 >7i# o]-g-<5V ^ 7 >^# 7112:^ 
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^7>i# ^2: §1-71 ^«fl ol-i- ^^ofl ^21^^ ol ^ 7 >S. =£.S.$ ^3°] 

<24> 7l^Sl q^nfl* ol-g-^ ^r-g-^g-S. 700-800 "C^l^i 95 % °]^2] nfl 

£4 oiAVsj-^o^ 3l $!"§-§- <g-g- *f7] a 5wt% Ni/Al 2 0 3 ^*)1» °l-g- 



[a 1] 



TO 






H 2 /C0Wl-§- 


CH* 


C0 2 


CO 


H 2 


200 


0 


0 


0 


0 


0 


300 




1.82 


41.95 


13.16 


0.31 


400 


18.51 


27,16 


42-57 


33.17 


0.78 


500 


51.15 


63.40 


46.90 


43.65 


0.93 


600 


81.86 


88.62 


4$, 10 


49.41 


1,03 


700 


94.82 


9fi- 81 


48.71 


52.07 


1.07 


800 


9S.73 


100 


4$, 52 


52.75 


1.09 



<26> #7l S. HM^ 71^21 « 0 ^1S nfl^ o]^^* 1-1 € 4 n fl 

<27> 2^, sflsH » 0 V^n>0.^ o] a>-g--g- A] 71 7|) 3 ^ ^^«=>1 40 % 3^°H 
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$^S\7]) #€: °] 73-fofl #°fl» 0 l-§-«l-fe #^ D > 

£5.7} ^ ^t^SD}2l ^ nfl-g-ofl i B fl^ Ji-^oj >| cq t^EM 

Sa^, #^513] £SH olj^q- A}o}°) a}eJ>H. 

4 °M 7fl*J-g- #nfl, ^ 200 °C ^) 400 "C ^r^H^} 7>1# -§^0}] -g- 

#1- ^-8-71 C^S. -B-<a^l7l7l W «l<a^(l), «t-g-7l^ Vfl-Sf^(3), 
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Hfl5H H o V ^ H J-§-^l Vfl^-ofl #nfl 7 } *fl*)*lfe 7fl^-8- #*1|#(8), ^-7] #nfl# 

(8)^"& 7>^S>£^- 7>^^1(9), ^^(3) ^ i^-lf^UW 

-g-g-aH #e}-^^» t^W^M ^tb *i€(6), ^^-7> -f-4*Kr 3^(10 

^ 11), ^^1-^-^(12), ^ HV-5-°l ^lS^ ^j^#(^^7l^)-l- ^ 

-g-'t ^ Xl^, til-^^Wlfe 1:13 ^^-ul^ Aj-'-g-^ ^ saq-. 

<2]Jfo]j -g-^-g; i mm olsv, n}%z)Z}7\}±= 0.5 mm °] 3} 3. 93=^1 S^SM A>^-^ ^ 

o^«l-^_o^ ^ t^o^ A>-g-S}fe ^a^( 5 ) ^ oV^ef, 7^fe SL€r 
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544. 

<35> #7l *I«(6)* safi- SEfe A V-8-«: *r 9X^, 

<36> #71 Dll^ 7M-8- #nll#(8)Sl ^ufl ofl ^ 7fl^-g- #«fl^1 , M ^ «Hl , 

cl- sl-M-* A}-g--it ^ sa^*!, af#^s>7flfe 4€ <r 5U4. 

<37 > #71 ^nflfe ^^^(5) HH1 «t-8-#^l ®i= -a-fr (glass wool)* ^im 711 

^-8- #^B#(8) S^ofl #aVS>7lM- Hlfe «t-S-^ol ^-21^^- Djl 

£ 711^-8- #*i)#(8) §}tMl *fl*M <r 

<38> #71 ofl^ 7fl^-8- ^nfl^( 8 )5l #7l 7><I#*1(4) H °1 ^ <2} 1/20 Ml 

*1 ^ 1 Hfl^Sl, 4^*1-711^ <^ 1/10 f^AS 

<39> #71 7><i#^l(9)^ #nfl«-^n> 7><gol #7] nfl ^ 7fl^-g- ^fl#(8) 

if^ofl ^^IsH, ^15L *>-8-^: T SiU, 7>1#^« 7>-^S>ol ^£7> 200 

°C vfl^l 400 Msqfe ^-^^-S #71 ^£71- 400 °c» s*}- 

SRr ^-^Itt ^-§-^1 3*fl^°l "i^^Tll £151, 200 °C *l*HMfe ^-g-ol 

<40> SE^, t^£r #<# tiflsjol tiV-g-l- ol^-S>ol nfl^ ^-#4iS)-^-#S. 

-fE] ^71-^1- ^12:S>71 tiV-g-710] -S.*H <* Sj-^ -§-AH] ^^o] 

« ^^^(5)^-5. o] = ol^l Hl-g-71 Ml^l ^-¥-^1, °l£l«- "im 7fl 

^-8- #»l|^(8) 7^#^1(9)^- 7>^S>fe 1 ^Tfl; #71 l ^Tlloil sisfl 
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£517} 200 °C ifl*l 400 °CS- -H-^Sl^ *VA>^2}-^-g- oi«a^ 

(l)-i- #-§-71 ifl^-s. -fHJsHr ^1 2 #31; -8-7] A 2 #31^ -§-*Hl ^-8-7] 

(6)# ^7l-S>a| ^^^(5)OS °]^°]& ^71 ifl^-ofl #ef^n>l- ^Al^ T£S$ 
7\^% A^\^± A 3 #3); ^ ^1 3 A 1 ^ 7 >^« «>-§-7l^ 

«fl#T L (2)» M ^^-s. «fl#s>fe A 4 #7fl-t- i^Kr 3J-8: ^HJ^-^- §>fe # < a- 
aflsH «<>>*I #-§--§- °l-§-«: ^7>^ *flS # , a* 

^-71 1 ^r^^ v\M 7fl^-g- ^nfl#(8)2l #nflfe *)1 ^ 7fl^"§- # n fl^1, 

S-^-e) ^eh^ o\± ^ «g-g- ^-^i^s 5}^, ti>^sl-7flfe q^i ^Ml* A>-g-^ 

Aj-71 ^nflfe. ^^^(5) vflofl °1 -frel-a-frCglass woo I)* ^ 7 fl 

#*fl#(8) §>^r°11 *H*M W^M- HLfe «V-g-^°l ^ M^-Sr ^1 

€ 7^-8- #^#(8) «>^1 *11SH ^« *r M. 

-8-71 nll# 7)1^-8- #°ll#(8)2l -8-71 7>1^1(4) ^ 1/20 41 

*1 ^ 1 afl^JE, «>^-2)Sl-7flfe 5} 1/10 ^5£^# ^-^^ 

>5M 1 #711 ^ 7><l^K9)fe ^°11W^ 7V1ol Sj^S ^ ?H 

-8- #nfl^(8) ^f£°fl -^^151^, #7lS ^ ^ Sial, 7>^*1# 7>^§l-a] 
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£5L7\ 200 V ifl*l 400 VS. M^lfe- ^^SLS. <&cf. o]^ ^ ^.£ 7 > 400 

*V "J-S-ol 0^147] ^71 nfl^-olcf. 
< 46 > ^-7] Tfl 2 tMHH, nfl^a). Wl, o|fo] ^^•al-ir^r ^ 

<4?> >a- 7 i 711 2 -fr<a€ r^moq- #^i:5|-^-#^r %?} A] 3^31 °1M ^-S- 

ahg-SH, ojo^fe *^v\c% ^ 0 |]7> oj fe ^^(75)^- 7] 14^ 

<48> >y-7l Tfl 3 ^^(4)^ ^^^(5)^1 $\^°\] -g-#-8: 1 mm^lsV, 

0.5 mm Q ]%\3, g}=7fl S^S}^ ^-g-^-ir . 
<49> #7l Tfl 3 #31^ #31(6)£r S^- Slfe €^ ^ 

< 5 o> t^^ 7 >^- €- #^fl# o]s^ 4H^1^ <*^# 

^^(5)^^, ^B-^^lS. ^-g-^c^ ^<?131 ^^"Sr -B-^^S. A>-g-S>fe 

, #ef^n]-7> A <W1*1 200 t;ol>8-o.s. 7>^5>7fl s]^ -R-^sil 

3 13, ^7l^ #s±£_ ol§>^ tiflelo] H 0 v^^ ^-^o] D>o]asH)-^ (micro 

discharge)^ #nfl# ^f$HH H^^M ojs. o]s}o} ^tJ-^o.^ 

100 9H| 7177)-^- ^2h§- « Jl^^S) ^7>^«- <^7)1 
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^1+, ^r^^°l cf€- -B-^i^l- #-8-715. Af-g-s)-^ ^8 + , °1 

-I- AV-g-^q- ^-^-g- f-afe ^Efl^fe fjsM gjo.^ ^ #-§-71 5] 

cfA] ^^^l *lHsKr ^l^SL^l ^7>^ 

*1# 35 9^51 *r M7> 



<56> <4M°)1 1> 

<58> nfl, w»-g-7lfe 50 cm ^°H1 ^°1 8 mm, ifl^°l 6 mm?] ^ *K quartz 

tube)(5)-8: A>-g-SV^cf. #-§"71 vH^ofl ^^^7)7] ^ ^«.^^. (4) ^ 
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3. ti>-S-7l <q^ofl 20 cm &°]S- £-g- <$%SLV\, ^ ^ o] 4 mm Ej ^EflojEfli ^ = 
^-^-^^-(3)^-5. ol-g-S]-^^^ ^^n]-* ^-^Al^lfe ^^(6)^.5. 

20 kHz, 2|tfl 10 kVofl 100 mA^H t^M ^ 4 s ^}-g-«r)-$t}. D M 

4 ol^^fe ^^(D-i: *W ^ 15 cm 3 ^ ^-^^ # 30 cm 3 /£-^ 7l 

£<a§>^^. Vfl^f nll^; 7M-g- ^nfl#(8) S}#-*fo11 4h 

^fl-f^, 3.7}?} 10-20 ^(mesh)^ 5wt% Ni/Al 2 0 3 lg ^fl-f^-, 50 

W£] ^^VSl-^JKolnfl, o]7l- 3 kV ^t^-), ZL S)-7l g_ 2°fl M- 

Hfvfl$Ji4. §}7l 5. 2^H z}-z^ ^2)-^ tiV-g-^ ^^om oixvsj-^^ 

^€ 4 #^^1 ^r-§-^r olAVsl-^;^ #^ ^o.^ Bfl^- 

<59> §>7l 5. 2°1H <£ ^ SUfe a}^ ^-ol, 7^^-^](9)» 7l-g-Al7lxl <g51, #nfl 



[5. 2] 





^- (%) 


A^S. (%) 


H 2 /C0U| 


CH 4 


C0 2 


CO 


C 2 H 2 




C2H 6 


C3H6 


C 3 H 8 


C<H 10 


39,5 


18.4 


e2.se 


1,10 


1.17 


16.16 


0.69 


7,80 


4,54 


1.15 
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<61> <-^H 2> 

<62> #7] ^ AH A>-g-SH. &&7) tflJf ofl^t ^ D fl# 

(8) Sl-^HMl ^-g-^1 -fM^-?r« ^-T-^l, 371 7> 20-48 5wt% 

Ni/Al 2 0 3 #11 lg ^fl^-JL, «>-g-7l J^ofl ^-av^ 7>^^-^l(9)» °l-8-*M 100 °C , 

200 'CsL £51* #B1^A-1 Aj- 7 1 ^aH I2f ^°-sL 

<63> Sf7l a 3^1^ 2*1, 7>^^1 ^£7} 200 #^71 

^^-■i:^ #7>## 1- ^ 9X^. °1 nfl aV-g-71 ifl^fe 

HS M^fe a.°l7fl =H vfl-f- ^517} AV^S}^ 

^H?} «r^-& 7}*l7fl =H 7^ ##3b ^r-g-^l ol^^-i: *r °1 

7-i HBl-l^fe a §M-<3] If-Aj^r ^7H^1 £ 2a D ^ 2b<*fl ^-E}-^ H}<4 

iMl 3^1 o]7>^ ^-hSl-JL ;£fj-^ ^7]-S>fe ^Aj--g- SL<?]i}. c>l 

^ ^AH^l ^%)°) ^7H Ip^l ^^S><^ ^i^-Sl *#ol ^o>^ 

AS ifl^-^l £517} -3-^*1 Aj-^ 53-^ ^HW. 



[5. 3] 





^3-- 


fir fft) 






H 2 /C0«1 


CH 4 


C0 2 


CO 


C2H2 


C2H4 






C 3 He 


C4H10 




40.18 


25.07 


51,81 


0.0 


0.61 


14.13 


0.4§ 


6.22 


3.34 


1.41 


100 


36,13 


22,93 


51.70 


0.0 


0.99 


15.54 


0.05 


6.29 


3.26 


1.40 
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I 200 I 93.68 I 93.87 I 80.38 I 0.0 I 0.0 I 0.07 I 0.0 I 0.0 I 0.0 I 1.21 I 



<65> <-€*H 3> 

(8) S^^l ®xt 371 7} 10-20 *H3<y 5wt% 

Ni/Al 2 0 3 #nfl# Ig aV-g-7121 5l^ofl iflT 1 ^ tg=#--g. M 

«H 50 WSl ^-g- ^-S-7H1 ^^-Sl-Jl ^l^-oll ^^(g)^. ol-g-§}o] 100 

°C, 200 °CJL £i» #51^^ #71 ^a]<^1 14 i^AJsL ^^-i: ^WSl 

<67> S>7l a 4*1H ^ Of^- £ ^*H1 3^1 ^-f^flS. 200 °C 7><1 

oflA} nfl^ ol-tta^i z^zj- 96 % °l#£l ^-g-sj. ZL^5L2] f^7}if 



4] 



(°C) 




a- (%) 


>> 






H 2 /C0W] 


CH 4 


co 2 


CO 


C 2 H 2 


C 2 H 4 


CzHe 


C3H6 


C3H3 


C4H10 




32.00 


18.46 


60.30 


0,0 


0.36 


17.60 


0.11 


6.47 


3.21 


1.14 


100 


37.12 


17.25 


61.30 


0.0 


0.78 


14,77 


0.50 


6.98 


4.07 


1.29 


200 


96,75 


97,28 


91,74 


0,0 


0,0 


0.04 


0.0 


0.0 


0.0 


1-13 
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<69> <^H 4> 

<70> ^7} ^Ajcfl 14 -§-Oj-£ A>-g-SH, "£-§-71 ^-*f ^ 7fl^-g- #nfl^ 

(8) SV^ofl tiV-g-^o] o.el^o.s jfl-fjl, 3_ 7 ]7\ 10~20 nflaS^l 5 wt% 

Ni/Al 2 0 3 lg ^fl-fjl, ^-§-71 ^^-^^-(4)^ ^ tflA] ^ om x^g^cf, 

<*a] 50 Wfil #3(6)-§- «J^7lofl oV-g-71 7>1^1(9)» ©I 

-g-SH, 100 TC , 200 £r5i» #21^1 #7l 14 ^QJ^ ^©.S -S^ 

# ^aHt^ , oh si ^4* «>7i a 5°ii q-^hfla*}. 

<71> §>7] S 5°1H & £ ^ A Hl 43 200 °C 7>^|Al 

oil, #71 <a*H 2 ^ al ^*v ^41- <a$t]-. 



[a 5] 







a- (%) 






H 2 /C0tfl 


CH 4 


co 2 


CO 


C 2 H 2 


C 2 H 4 


C 2 H 5 


C 3 H 6 


C3H8 


C4H10 




38,06 


21,87 


56,74 


0,09 


0.55 


14,49 


0.15 


6.27 


3.54 


1.15 


100 


38.51 


23.13 


52.57 


0.13 


0,68 


12.81 


0,17 


5,79 


3.28 


1.25 


200 


98.01 


95,83 


91,49 


0,0 


0.0 


0,06 


0.0 


0,0 


0.0 


1.06 



<73> #71 2 tfl^l ^A)ofl 421 7§°- t ^?)0\r$#6\) £r 50 
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£ lcfl a] u|-E|-vfl 7><1^1(9)» °l-g-5>^ 200 °C^1 £51-1- -fr*lS>7l ^-S-tt 

^^-gr 30 a]^ 108 kJ ^1^-. °] ^ ^Alcifl 2 4^ Af-g-^ ^ 

^1 °1) *1 °1 ^ , 288 kJ«^l tsfl^sl-c]-. 
<74> «]:^, 7] ^5) ^uflul-g-cq ^o.^ ^^o^ 94 %^5L<a «t-g-£51 700 

°C» 71^^ nfl, 700 °C« ^ $ ^^Slfe 125 W, ^Al?i 

o11uiAl^o.^fe 450 kJofl Sfl^^h 
<75> ^^M, ^-^^ ol-g-S]-^ 7 }^9\ « 0 >^4 S>^-8: nfl 64 

i£ ^sf^r 98 %9l £1 800 "C^q- aliUS]-^ A]~g- ^ui^7> 522 kJ^JE-S. 45 %^ 

<76> ^-tg £ iofl ^7l7}1^1(9)Sl 200 rs 7>^*>fe ^ °- 800 



<77> <A3a]o)] 5> 

<78> ^. ^Al6)l 5<>l]Aife, ^-g-7l<£) -g-^ A]-g-S]fe 4H2^ °> 

^ IH^M :£-g- Ol-g-gr]-^ -g-Qj^ ^ olfeX] ^-olsfl M.<&^. ^7] ^ 

*H 14 #*HH «];-§- 7] -§-*fl# -^^-5V Af^o] ^nlu)- JE^Sl- 

Jl ZL ^)oil ^-(4)0.5. ^ 20 cm *1 0 )3- 3.^^ ^aHI \h\ 

£:&o\}*\ §>^cf. ^-S-71 tfl^f n]]^ 7 fl^^- #nfl^(8) SKH^l til-g-^ 
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°1 M^-B-i ^-$-3-, 3.7)7} io~20 5wt% Ni/Ai 2 o 3 lg 

50 WS-) ^Sj-tr "^71-51-^0.^ <q«- 7>^^1(9)# 100 •Cofl>H 300 °Cv\*) , 

#7] ^ahi 14 w 0 >^ ^^-i- ^s>sa°.^, °Hl2l ^4* *>7l a 6 
oil M-eMS^. 

S>7l a 6°lH ^ 5U^ «>«4 ^-ol, £ ^Alofl 5°1Hfe 300 °C4*1 

-grBjS. #7} ^A}o|l l 4^ ^^fe =-711 , ^"8: 

-§-7i a. tt^A-j ^ tfloflAi ^<a^ <2*i ^-ww. 



[a 6] 







i- (%) 






H 2 /C0*1 


CH 4 


C0 2 


CO 


C 2 H 2 


C2H4 


C 2 H 6 




C 3 H 8 


C4H10 




39,31 


24,54 


60.42 


0.0 


0.64 


12,09 


0.16 


4.69 


2.22 


1.08 


100 


39.82 


24.39 


63.53 


0.0 


0.54 


13.01 


0.45 


5.04 


2-49 


1.06 


200 


41.70 


24.29 


62.35 


0.0 


1.03 


11.89 


0.74 


5.61 


3.28 


1.15 


300 


34.56 


19.81 


60.28 


0.0 


0,95 


12,09 


0,58 


4.84 


2.37 


1.33 



<81> <^A]c^] 6> 



32-22 



4 n^^Kr -g-^ #^-7> ^.a.^ 51 o] o}qj7 sqjf^si *M» ^ ^ 
ifl^ol 8 mm<?l t 1 ^* ^^S^t *|$M °1« 4 

'fr*^* S^cf. «V-g-7l ifl-Sf 7fl^-g- #pfl#(8) *>^°fl #-S-^°l 

-H-Sl^-n-l- ^3., B.7\7\ 10-20 n)l4=l<y 5wt% Ni/Al 2 0 3 1 g ^fl^, 

50 ^71-51-^ o.^ , sq«- 7V<i-^]# 100 °C°iH 300 r^*l 

S>7l S. 7*IM ^ <Ufe «}<q- ^1, a. ^AHl 6^1 ^ 300 °CS. 71-^Al 
>&-§-^ 0 l S-g- #^17J 2 Ml^l 4^1 Ai iL^ h}^ 



IS. 7] 











H 2 /C0*1 


CH 4 


C0 2 


CO 


C 2 H 2 


C 2 H 4 


C 2 Hs 


C 3 H6 


C 3 Hs 


C4H10 




37.29 


21.24 


56.18 


0.0 


0.46 


15,45 


0,07 


6.43 


2.81 


1,23 


100 


42,33 


24.54 


51.95 


0.0 


0.54 


14,73 


0,45 


6.43 


3,25 


1,25 


20Q 


44,22 


24-41 


54,32 


0,0 


0.79 


14,33 


0.63 


6,69 


3-91 


117 


300 


49^36 


30,73 


51-62 


0.0 


0.13 


12.91 


0.34 


6,31 


4-23 


1.25 
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*fl^S|-7l $1$ ^a, nfli^ ^iS^-i-i- iflJf-3. -fr^A^l7l 

W $1^(1), *-S-7l^ ifl^^-(3), ^-^wv^o ^ ol-Lo^ HV-g-71 3 

(4), »l-g-7l^ °l-¥-*l -fr^l^l *Vfe ^3^(5), ^>«-g"8r 

71 ^^^(5)^.5. ol^c^^l ^oj- Hfl^c^ ^ H>-g.7l vflM # D fl7l- *flfl*l 

*im 7 fl^^- #^^(8), ^7i #^#(8)^ *>-a- 7}<*is}im <m*i^ 7>i^i 

(9), ^"71 tfl^^-(3) ^ ^Jf^UHl ^e^V* M a] ?1 71 

#«(6), ^-JM- ^-4*>fe 341(10 ^ 11), ^^-¥-^(12), « *>-g-°l 

£5.3 °1 ^^#(^^)# ^1-fS. tifl#Al7l7l ^tb ^#^(2)* S^-S> 

2i 

*H l^l 9X°]*}, -*7l !"^§}-^-#^r ^sHt^, #, ^7l# ^SHfr 
^7>i ^12; ^1. 
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[3 TO 3] 

^1 1*M ^7} ^^d^(4)^r ^^(5)3 iq^-ofl ^t-g; 0.5 mm <>1 

S>S ^=7fl *V-8-^-£ tifl^o} ^ ol-g-^t- ^ 

7}^ $]2i #*1 . 

t^TO 4] 

rqM -8-71 ^nfl^ Dint 7^-8- ^11, # 

[3 TO 5] 

*)1 1% afe ^1 4%°fl SU<>H , #71 ^^1)^ #^oj^- m^o.^. §>fe ^J- 
[^TO 6] 

I'M 5U°H, ^1 7>1 ^1(9)^1 ^£7} 200 °C vfl^q 400 
^HS-^ «m ^ «fl2l°1 H o v ^ ^7>i 7flS ^1. 
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WW 7] 

*fl2:sl-7i «>-S-7lsl *M -S-^Hl ^^n^ 

(5) AS c^o} ^ *"8-7l vfl^-ofl ^fl-^-jn, ol&|^ Dim 7fl^-g- ^ D l)#(8) 

^r^r 7>^^-^l(9)S 7>1«1-^ A] 1 ^7^1; ^-7] A] 1 #7)H f£7| 200 °C Ml 

*1 400 t£ -fM^m #^^^#^r ^^(l)^: #-§-7l 

Lfl^-S ^1 2 ^711; ^-71 ^1 2 #31<4 -^Alofl riV-g-7lsl tfl^-^(3)4 -g- 

^tiV^T-ojiL o^o^ a]--g-7lo] <q«. ^^-(4)011 JH^S] ^(6)-!: 11?}*}^ 
(5)li °}^°]$. #£-71 vfl^-ofl -te}^ul-# f-^7>>,# ^lSSffe 3 

^ ^7} A] 3 ^r^Hl^l ^7>i# «>-g-7lsj a])#^(2)# ^-f 

8] 

7-fl 7*<H1 $JM*1, Aj- 7 | ^-A>aiSl-^-#^ S, ^7l» S^ffe ^ 

^7>i ^1S ^o 1 -^. 
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13^*8- 9] 

*>q- °J-ir f^^-S S|-fe #°J- «1|5]°1 « 0 >^d aV-g-g- o]^.eV ^7>i 

*1^ 

10] 

^1 7^" £fe *fl 9iHl SU^H, #?1 #nflfe u)^ #nfl<S-g. JL^ OS S>fe # 
11] 

*fl 7%ofl sa°H, #7l *fl 1 #7)13 7}1^*1(9)S] f£7} 200 °C ifl*| 400 

#*1. 
[^T 1 * 12] 

*fl 7^1 5^1, #^1 ^1 2^-711 ofl A] -fr^ ^^W^r #71 4 

3#7lHH tiV-g-71 x-fl-fofl #5fsn>7> t^SKr <8«K7) 7>-£cll #Bj-2^ ^«|. 
fc <3Wa)» ^m^Ai al-g-sl^, °l°l^m #nfl 7 > ^^-s)oi c§ 

3(7b)-g- ^IM-^a-1 a>^-ol ^gjg-g- ^.os. *}ir #<£ «fleH ## ol-g- 
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13] 

oio^, ^1 ^^U^ ^#(5)2) ^-f-oll ^-fr 0.5 mm °) 

gj=7fl S^SV^ AV-g-^-g- 0.3. Sj-fe tifls]^ ^ tiV-g-^- o]-g--S|- ^ 

7>ii 
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[£ 11 
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[51 2a] 
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